. In the present study, the Bayley measure was used for only cause isolated, autosomal dominant SVAS and that hemizygosity at the ELN locus is responsible for vascular one child (K1895 II-4), who was 15 months old at the time of assessment. Quantitative data from the DAS, pathology in WS. ELN hemizygosity may also account for some connective tissue abnormalities observed in WAIS-R, or Bayley were used to test for the presence of WSCP, which involves a weakness in pattern conindividuals with autosomal dominant SVAS or WS, including premature aging of skin, some WS facial feastruction and a strength in digit recall relative to performance on other subtests (Tables 1-3) . tures, diverticulosis of the bladder and colon, hoarse voice, hernias, and joint abnormalities. ELN mutations, To determine the sensitivity of WSCP assessment, the DAS was also administered to 48 individuals with however, do not account for all WS features and are not the cause of impaired visuospatial constructive cogni-WS ranging in age from 4 to 47 years (IQ range 35-84). Of these individuals, 45 fit the WSCP; 40 had an excellent tion. Because genomic deletions responsible for WS extend well beyond the ELN locus (unpublished data), fit, 3 had a very good fit, and 2 had a good fit. To determine specificity, we also examined the perforwe have hypothesized that WS is a contiguous gene deletion syndrome (Ewart et al., 1993a Sequences were also scanned for potential coding regions using versions 1.2 and 2 of the GRAIL neural network (data not shown). Except for ELN (GRAIL identified 16 of 30 exons) and LIMK1 (15 of 16 exons), no other putative exons categorized as excellent were identified by GRAIL. GRAIL also identified 7 possible coding sequences categorized as good (6 within the 83.6 kb deletion region) and 11 categorized as marginal. All possible coding sequences classified as good were tested using either multiple-tissue Northern blot analyses or a combination of Northern blot analyses and reverse transcription-PCR (RT-PCR) of total RNA extracted from fetal and adult human brain. We found no evidence for expression of these additional possible coding sequences (data not shown).
Adults who could not complete the DAS were phenotypically characterized with the WAIS-R whenever possible. Phenotypic characterizations based on the WAIS-R included assessments of pattern construction (PC; block design subtest), digit recall (D), and verbal abilities (V). Inclusion criteria for Bayley I and Bayley II were based on passing a greater proportion of language items attempted (%LI) than nonlanguage items attempted (%NLI). Individuals II-6 and II-7 of K2049 only completed the verbal portion of the WAIS-R, so additional characterization was completed using the Developmental Test of Visual Motor Integration (VMI
A remarkable finding of DNA sequence analyses was the high density of Alu repetitive elements in the 83.6 kb deletion region. A total of 120 full or partial Alu sequences were identified, for an average density of ‫4. Figure 3) . Additionally, sequence analyses were identical to maps generated LIMK1 was expressed in the olivary nucleus, the cerebelusing BamHI, EcoRI, and HindIII. The sequences were lar ependymal layer, and the peripheral nervous system, analyzed for the presence of known genes using the including spinal ganglia, fifth nerve ganglion, and part GRAIL, GENQUEST, and BLAST servers (Xu et al., 1994;  of the inner ear. In the spinal cord, LIMK1 was expressed Altschul et al., 1990); only ELN and LIMK1 were dein a diffuse pattern dorsally, with ventral single-cell tected.
staining. Comparison between the cDNA and genomic seTo determine whether ELN is expressed in the brain, quence revealed 16 LIMK1 exons that span 37 kb of we performed Northern blot analyses with mRNA exgenomic DNA. Sequence analyses also indicated that tracted from fetal and adult tissues (data not shown).
LIMK1 is located 15.4 kb 3Ј of ELN (Figure 2). Predicted
ELN was strongly expressed in adult heart and pancreas amino acid sequence analyses identified all previously and in fetal lung, but exhibited negligible expression in described domains, including LIM-1, LIM-2, a Dlg homology region, a putative nuclear localization signal, adult and fetal brain. the midbrain roof, tectum, cerebellum, and neural epithelium of the olfactory bulb. In the adult mouse, LIMK1 Our conclusion that LIMK1 hemizygosity contributes to impaired cognition would be confirmed by the identifiexpression persisted in the cerebral cortex. Our Northern blot data indicate expression of LIMK1 in multiple cation of individuals with intragenic mutations of this FISH was performed as previously described (Curran et al., 1995). Individuals who were not excluded were considered to have the Cosmid probes c138-13c and c1-4a2 and a chromosome 7-specific WSCP and were evaluated further to determine the strength of their marker were used as probes in these analyses. match to the WSCP. A maximum of 4 points could be earned using the following scoring system: digit recall standard score > mean of the core subtest standard scores (2 points); definitions standard DNA Sequence Analyses and Testing of Putative Coding Regions score (naming vocabulary for younger children) > pattern construction standard score (1 point); similarities standard score > pattern Cycle sequencing of cosmids was performed using the dsDNA cycle sequencing system (GIBCO BRL) according to the instructions of construction standard score (1 point). Individuals obtaining a score of 4 points were considered to have an excellent fit to the WSCP, the manufacturer. 5, cELN-11d,  c1-4a2, and 129F9) 
